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(54) CHARGE TRANSFER DEVICE 

(57) Abstract: 

PURPOSE: To improve the transfer efficiency of charge 
and to attain high speed transfer drive while reduction 
in a maximum processing charge quantity by suppressing 
the decrease in a rising speed of a drive pulse. 

CONSTITUTION: Transfer stages each having three 
transfer electrodes G1, G2, G3 as one set are arranged 
multiply on a channel region 2 formed on a silicon 
substrate 1, and drive pulses V1, V2, V3 whose phases 
differ are applied to the transfer electrodes G1 f G2, G3 
of each transfer stage. Thus, a signal charge in the 
channel region 2 is transferred sequentially to an 
output section. First, second and third variable 
conductance circuits 7a, 7b, 7c whose conductance (g) is 
variable with rising and trailing of the drive pulses 
V1 , V2, V3 are connected to pre-stages of the transfer 
electrodes G1 , G2, G3. Each variable conductance circuit 
is formed by connecting a CR integration circuit 
comprising a resistor and a capacitor and a MOS 
transistor(TR) whose gate electrode receives a pre-stage 
voltage of the CR integration circuit in series with 
each other. 
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MUX, «*!&&«Wfi©<gT£«J;Lc>o> nnEso 
[*!/£] -:- ; -> U a >££ l tife^ -v *;ma* 2 

±K. 3d;©fiIiiGl, G2WG3*mtf5 

g 2 &«:G'^K-i-n-rnffiffio»a:* Wft/^^ v 1 , 

V»T, #*i'3l*«G 1 . G 2 fttf G 3 ©tflRfcWfr/W 

XVI ,jV 2 St* V 3 ±# D tttTtf t)Tn> 

7bS«7c*»*LT*j«"r 

i-SCRa^IsISSi:, C R»#lHJBScDma«JEE**y- h 



ro W r- 



(!) 




( 2 ) 

1 

[g»jfcJB2] ±«pJ*3>y^>*0|»W;, CR« 
*CR«»|iI»Oj»a«£E*«y-h««fcff 

[589!©i¥ifflfct&9i] 

[0 0 0 1] 

•t >-y-t> ccD'j~7t >-y-^ icffi ^T&mtt t> ©t * 
*. 

[0 0 0 2] 

[tfc*©tfcflf] «*fia«#CCDT«jfcSft&%>©£ 

LT, CCD-f ^-i^ir>-y-> CCDU=7"fe>iJ-XI^ 
CCD«E*Wftfi«J:tfSft*. 30 
[0 0 0 3] -€-cD(t»T?» «^«3*^ny^Bi!i*iC© 
SJ&j&^-^.H'MCCD (BeriedchannelSCCD) 

^*>*mm»« («t, mzr**.)tf%mtm-t) 2 2 

*lM3tl, ZL<D3-**)VmWL2 2±.\ZS i O, ^#>£ 
&£>*e&ffi&2 3&^bTl^BBLZ^2Jia©#^ft->'J 
n>Mfc=fc-5,iK2l«S2 4W2 5«$ntM^ 

[0004] ::n6.©feSI«ffi2 4StX2 5tt, ±m\z 40 

»j*u *-©&. Brjfe©»ttfc/x*— =>^bT»35r© 
«a««2 5*»ri6-r*ci:KJ:»)^jasn*. £©£ 

u =i >m \z£zmij <d fcmmm 25a, in ©&ba 

wtt- a— ^-rs^ic^/sans. so 



7-4 6 4 8 6. 
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[0 0 0 5] Sjfc, c:©«e*^jtc#s«wtesigM«, 
3ffi©K»/^;^**HiinianT*arft«3i-r* z. t& 

6. l»»-rS3 0©<gSI««G 1. G2RtfGa*lft 

tu #a©Ka««»36*ft&ifliKjH^Ej>i3nT»/* 
*ft«. fix, &2%.zfm3<D&m.mMG 1, 

G2fttfG3©«A^jH & 0 1. *2&^*3»C> 

cssr j: 5 -tn-ifnfl[ffi©jia:* 3ffi©B»^;w^ 

(311, l2S^3©Iii/tJl/7Vl, V2&.tfV 

3) SEUirrSEtKJ;?), H9lcjS-rJ:5fc, 

[0 0 0 6] fip-fe, 0 8ffl5''f5>^A'-hi0 9© 
««f©»fNf*HK*V»T, PMflt l©iS, fiP^A^3 

wf* 1 *frVT\jj$nrzn 1 ©i»ahv 1 #31 
flnstiTv^si 1 ©teiSSSG 1 ©T^ffisnxvi* 

OTlfell P*IW t 5©i*K:tt, A**f*2*^ 

LtAA 3 ttfcSg 2 ©^«i/t;U7. v 2 itmnaistix v> s 
m 2 (Dfemmm g 2 © t z. 3 s-ngstans c t k& 

<5. 

[0 0 0 7] 

B*f<Ba&£BK:*V»Ttt, H7©*flfE»HK* 
-T«k^tr, JBi, SB2Xt«B3©ea««G 1, G2R 

&*6gS) C„. CXtfd, ^Btt&gftRn. Ri.R 
tfR,,***F£WK#Jl03n, ftfiStiGl, G 

2S.^G3ffltC*ViT)ira§ac 1 4, C.&tfC,,*^ 

[0 0 0 8] Sfc. H5C^'TJ:'5fc, 2/fg©£-*gj| 
->U 3>BIC±*te*©liSS««l2 5 
5y^»»l4, lJBB©*ttft5'U3>JBfc«t*-*© 
*gi£«I2 4±fc*V>Tj»SfcflS|*2 6 S^LTMSn 

HUtftJR2 6 SL^*6i^t 2 3©HMK#t. ■*©*- .rt- 

(«*©*iaft«2 5) 

Wk2 2*m&tZ>Z.£\Z.t3.Z>. 

[0 0 0 9] fip-fe, ^WS-^y^gfrSH'^Tte, -t- 
OTI©i««2 6 fey- h*6SK2 3 ©-SBtftS 
&», *■©»* d, a»ffi©«5#©y- htt^BK 2 3©» 
3d, . d, KJ*^ff<fcS. »*, ■ ««>&*3 1 +*;i' 

§!©*-&, y-Me»K2 3©»a*»»v»t»«jRT-> 

112 4Rt^«fi^©<gSISffi2 5»C^Ift)3n-5mjBE©k 
^^*»ifiV>»&, l«B©**S»5'U3>»i:2JiB© 
MSy'J3>lioF B 1, fiP-fe-^©SSimS2 4RUJ 
ffi*©<BaMI2 5lBK:tt, ««nrHt»J:53ft#T->5' 
*;p©5 s -f y^s i#«jtet«;:d:i:ft*. 
[0010] z.<D£.ots.z.t.frt>, m^mmm\z^ 
T. H9C'Sfi3C, m^stesiMowEjwenw 

^Ktt, H5T?*-ry-MM»K2 3©»*©av»«»6 

^•v^;u®^2 2©»*7p7 : ->->-\';Kc*^>->^;U7 f 



( 3 

3 

1 a, 3 1 bR&3 1 c 
[0 0 11] -tLT, ±iB<t^>->-WkrW y :/3 1 
a, 3 1 bRU3 1 c te, J^TIC^t^? I;:ttffifii2tg& 

&wr. mmwt 3^e. 1 5*T^b-r-5t. m©te 

StWlG 1 ©mjEan^SKft^T, Si? 1 ©KitftSG 

i ©Twii^tt* e teig 2 (Dfcmmm g 2 T^ssrt 

1 ©«EffTft<¥V>£;fi 1 ©tei£«gG 1 Tlcfl^Wffi 

[0012] z.n&&m-?z>jjmthT. # 

fi&tt&G 1 , G 2&tf G 3 i^tl^n^-r-SA^S® 
f<M, *2S.IX<J> 3cDWtCjftfii:^^}fA^fi£-r-5Z:i: 
»C£t>. 0 7©3gifa[p]S&0T^bfciESIjS?nRi,, R,, 
StfRuWilft;*:^ b, &WIAMV1, V2R.U 

v 3 fc*rr* c RR#;£iScft*€r <t5i t TSUsiMfrS- 

(KEfr/W^Vl, V2&tfV3©ir£T>&*D7 > tf-Kft 
[0013] £ It, #fe2l@SG 1 , G 2 RtfG 3 <h 

"ttventtfe-rzAX^G 1, <t>2 3 mfcaaR 

fr^SALT, §I1A;|/XV1, V 2 StfV 3 IC*J--T 
^CRB#^Sr^:^<-r-5ia:lC«fcoT, 0 1 0 d&V* 

t— &m.m~?xk-r&viz. nmmt3.mwv\<7<v 1 , v 

2 SctfV 3 (0S©MTU$ 1 <DWM]rt)V7. 

^•T) ©Sc-feTtfOXtr-KftTtfSi:, z.txtmmz 
mi o\z&v*Tl&m-V7j<-ri:5\z$L*>±tfr)Z.¥-F<b 
&T-?Z>z\t\zfcz>. 

[0 0 1 4] &l%.Zfim2<Z>mWVl>XV lRZtV 2<D 30 
^-fS^T^-St, 01 0IC5SiHT^-rJ:5l^ IE& 

^J*U 6TfafeSfTSt. ±IS©«k5frCRB#^*^: 

#<bfc«-&, ^omwv-vvxv 2wmi"ov\zMT2> 

*Tr©ft-&±#DB*IHW»»BU 1 ©B»/tJk* 

V lcoi^T^OWr^J t 7 £ Tig b -5. 

[0 0 15] £©*§-§-. K7K^bfcS§Hffi®B&©Jfre§ 
fiC,,ft:/rbT©#y:^y >^i:*g#loT. Sf§2©SK8!j 

«**i<d>-r*tv»5W)8W«*i;*. inn einsn-s 40 
m#«wos*Bift««fa*«(Ka&/^;px v 1 , v 2 

V3«D«fiO3(aft«ffifcTft!lfi*n*A»6Tr*0, 1© 
***SMM»©fiTtt. m$mSk&m&WX.ti-i *- 

&. c©«#K&s«sccD»^fci£fl!b&»a-. 
*. 

[0 0 16] Sfc, «^!R&M^«ffiS;5*M4>bfcV><fc 
fg2©Bl&/tJU*V2©;ft£J:a*DP#£'J (t 6) 50 
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4 

til omwvvxv 1 ©fi:ST*it)^J (t 7) ffl<D 

[0017] ±ss^isi^ig^T^$nifcfe© 

#rS©&Tft«J*.t30. ««nE£o6Sa¥ogfc||RQC 

i»ii£te2!B»>ft5§fi&£ii--5 £ 

[0 0 18] 

G2RtfG3tiatr*«3iR3ft«*aKE5!ian, # 

teHIS©S-e2l«SG 1 , G 2 &tf G 3 K-f-ft^tHSffi 
©SJS-Sffiid/t^T.V 1, V2MV 3 ftTOrf3£,h 
Kit). ttffie£tttt2rt©m««ffi«ffl£flM!|fcjB& 
teSI-r-SfMWiaSaK^ViT, &45&TOG1, G2 

Stf G 3 ©fflgfcfcBtfr/W;* V 1 , V 2 V 3 ©i£-fe 
±*i 0 t3t^T*« 0 T?n >^ ^ >X g ft Rlje tt 5 oj 
j£3>jn/9>.7>mi&l a, 7b&)^7 c*»«l/T« 

[0 0 19] £©#£, pJ^n>^^>7,lelK (7 
a, 7bBLtf7c) ft. CR«fcHII»£, CR«#[UI& 

(Trl, Tr2SO!Tr3) tftHMt'^bT 

[0020] u*3>^^>^iai&ft. 

(Rl, R2&tfR3) <h, fift (Rl, R2RtfR 

3) ©wa*E*«y— h«flncHiinsn-6M i sf h5 

(Trl, Tr2SyTr3) £«g£ffc&tt 
l/Ti)*tS «fc 5 bT t» <fc V». 
[0 0 2 1] 

tlci, G2&^G3tr^-n^tifi:ffi©s^«>B»)/t 

HVl, V2S:^V3*«9iftl$n-&I<hJtJ;f3. «Dtr 

[0022] &mw)/vixv 1, V2atfv3(t -tn 

^tiKlilci, G 2 fttfG 3 

v^T, oJ^3>^^>7.[5igS7 a, 7bXtf7cl;i 

^3&*^r* t*n*. oj^^i>^^>xeik 

(7a, 7 bR^7 c) ft C Rgf^lsISSiM I SJ^h5 
(Trl, T r 2 BlI/T r 3 ) iftit5iJlr«i^ 
bT«*bfc«-g-fC*ViTtt, PlAJWVl, V2R 
ZSV 3 ©*ffiCfls**C R«»iaiftlC ioTWWWfcaMl 
&gflS£&t). V2S.atV3©Sr^± 

[0 0 2 3] I©,):#. MI S^h7>iJX^ (T r 



( 4 ) 

5 

1. Tr2&tfTr3) ©3>y^>7.g«, ±M? 

#i|Sj2l«ffiG 1, G2fttfG3©*f«tt**C, l , C, 
RtfC, 1 fcOCRRWE»*«/h*<a:D, 

V2&tfV3©:£*,±air)7.bf-h*©fl£T£ 

[0 0 2 4] ft:*, KM/W^Vl, V2Ri;V3 0fi 
SJgh9>5?^^ (T r 1, T r 2S!)!T r 3) ©n> 

<hfc3. *-©*§m, ftCSWGl, G2 2&.tfG3©2t 
&tt$SC.i. Ci,&tfC.,£©CRPtt£ftftf*€t<ft 
D> HSawtffi«r/t;wxv i, V2;&.tfv3©:£-feTa i 

[0 0 2 5] ife, nI^n>^^>X[HlK (7 a, 7 20 
bM7c) (R 1, R2S^R3) tM I St» 

h5>^.(Trl, Tr2JB!Tr3) t^B^JC 

2&a:v3ois^ts (ri, r2;kzkr3) t 

Gl, G2JltfG3 0»«*etCM. C, 
RtfC,,fcT*J**n*«ittWfeCR8l»|g»k:J:oT 

[0 0 2 6] £©££, MISJ^h5>> ? X^ (Tr 30 
1, Tr2&tfTr3) C3>^^>Xglt ±12^ 

teS««IGl, G2 2fctfG3©*r8Mfi£SC ll , C,,5l 
tfC,, & ©CR^ft#t/Jv£<ft9, SBftttfcWfc/W 

XVI, V2&^V3©it^±^0Xtf-h*©<£T*«I 

[0 0 2 7] £©«-&<b(KSfr/'W;*Vl, V2Sl 

tfV3©Sf6T*«t)WHC*V»Ttt. $*-h*BlCB«IQS 40 

tfiitlGl, G2fttfG3 0^W8*I 
C,,, C,.;&tfC,,£©CRIi^ft#i*&<&D. 51$ 
ttCTO^Vl, V2fttfV3©ir5T*«D*K- 

[0 0 2 8] 

ttT» #««K«***flE»K«ft3**n 

y^^i(l^^:©JSJ6ii*-^'\'#.;i/S?CCD (Beried cha 
nnel^CCD) iC£««^£&B£jgJliLfc*]G0!l 
(ttTv *t*»«K«*««rtRS««tBf) SHI 50 



#l¥7 -46486 
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~H4£#JRb&J&«5BMrr*. 

[0 0 2 9] ^©HJEMt^^m^te^gBtS. Hit 
^-Ti5t, ^^.«PM©->'J 3>iSl ICNS©Sfe 

«fcE-T) 2*«»ffcsn. c©^*;H!B«2±fcS i 

0, »jfcS&S»IWt3fcfl*bTlJfB;fttf2Jia©* 

[0 0 3 0] Cin6©eSI«ffi4&yt5«, B2(^t 

ft. ^S©PWC/1*-^>^bT— #©iEi£*i4£ 
#J*U ^©ft, Jl©teS««4fcJI!WMbLT-*©*B 
'fca»BWfcJK6fe»«bfc«, £ffiK2JiB©2HM&5'<J 

TMjj<Dtfcmw,M 5 s»jstr * c: t ic J: o n*. 

£©£:£, VX^©-&t)-a-^Sr^A/-C, 2IB©^ 
ISil S'U 3 >»lc«t *-*©«««« 4 ©«*»:-«¥ 

[0031] n©natMicfl(««iHr<ES^«a. 

3*©««|/WXV1. V2&tfV3«»BlJPSnT«^ 

mmmrn 5 1 ©c%«c g 1 , c ©ks 1 ©Kit«s 
5 (gi) K^ixT-^fflKwarrsiJiB©^** 

Ua>Ii:J:6 -35r©*S2l«« 4 2 ©KM«ffi G 
2, -t-l/rCl©jS2©<6at«i4 (G2) K*tbT— # 
GlCIWrr* 211 ©^ffix'J 3 >JBfc J:S«!Cfr©*S 
3l«|5*»*3©*K2i«lG3 tbTSWOftltSn. * 

fc, E©«fc»srr*fiTrHu iii©^i->'j3> 

■ »CJ:*— *©K3l««4*»JBl©fiai««Gl, £© 
ftl©4E3l*ff4 (Gl) C»tT- #GlKBWr*2 

jg b ©#*sii-> u 3 >■ k zzmfitDfaMnm 5 «tfg 2 

©te»«KG2, thX^<Df^2<D^mmm5 (G2) 

bx-^rsj t m&? * 1 H b ©#^ft -> U 3 >n iz 

<fc *©C2l«Si 4 3 ©te2l«ffiG 3 £ LTftf 0 

ftw-sn, 2:n6 2a©ift»'fr*fc«**i~j(i3©<E 

iSW® (5 (Gl) , 4 (G2), 5 (G3) I W 
(4 (Gl) , 5 (G2) , 4 (G3) } **— ^fflfcE 

[0 0 3 2] lE-LT, JSl, ff2&C^S3©1E%ttaG 

1, G2&OtG3©&A^ffi^<(> 1, *2S.U^*3tC, 

tn^n&mvgfczsftvmWi^jvx mi. M2R 

tfJB3©K»/^l/^Vl. V2RU!V3 :i8#I) ft 
[0 0 3 3] fit. ^!K0!llC««««r4iSISBtC« 

^xtt, s-tesimaGi, G2&tXG3©mgi»c-?-n^ : 



( 5 ) 
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©wr^3>^^>X(HlK7 a, 7b&tf7c£&i^l, 

[0 0 3 4] ^10BJ^a>^^>7.I5I^7 a«, }g 
JaR 1 tD>x>-9-C lfr£fr.5CRIi#[pJggi;N? 1 -\' 
^T>f^l/yy3>lMOSh7>^ (^T> * 

t r i<D5*-hmM\zwM-ztiz>£?\z&m&M-znT 

[0 0 3 5] mM\Z&2e>l>I%Z3>? , ??>X®&7 b 
te, ifl;6tR2 tn>x>-y-C2*^7iSCR^lsJg&i: 
MOS f-7>^X^T r 2 irfcit^JKlg^U HKCR 
«#laIS§©Mi3:WjEa*MOS h7>-^^T r 2 coy— 

3CDBI^n>^ i 7 ; S'>^|HlK7 c«. JgtixR3ta>^ 

r 3 tftittJOKflSaiU KKCR«#iaB»©j»gWtflE:i« 
MOS H5>5?X^T r 3 <Df- f-««KBUlD;2F*l* J: 
C/iW 

Id= { (Vg-Vs- 



[0 0 3 6] t£oT, #SMfi#9fc*V»Ttt, S-ATJ*^ 

it/tMvi, V2»tfv3#, ^-n^n^f-snj 

S!3>^^>X(hIK7 a, 7 b;&.tf7 c S^bT#fi 
SIIG1, G2X.ZfiG3\ZWto2tlZ>Z\tlZfcr), Z. 
tlZmm/Vl'XV 1 , V2S.J/V3©S-^2|«gG 1, 
G 2 25itfG3's©BJ;tfl]K:<fcoT. ft***?*^**;!^ 
«2 \Zfe-oTM^Vf3.\,*tUl]&W\zM % A&mT2>. 
10 [0 0 3 7] iit, ^l©Bf^n>^^>X(5Fi^$: 

nmzLTtvmm&wmttzmwTzt. wzuos 

^OMOSI^7>yx^Tr lOy-hfEV 
g> V-XtEVs, Kl'-f >«JBEVd> LtVsfiVt 

miiiiVfctg. MOS h5>5?;*^T r 1 ClgStt-S* 
Rldtt, £TF© (1) 5£T*£n-5. 

[0 0 3 8] 

Bfci] 

20 

V t h Vd} Vd 



[0 0 4 0] 
[&2] 



[0 0 3 9] Sfc, mi<D»!£a>¥t7?>X®V&7 a 

5^^^;un>^i7^>7;g«, J&nF© (2) 

IS. 

did . C«W 

= {(Vg-Vs-Vth) 

T 



(1) 



g = 



dVd 



-Vd} 




(Vg-Vs -Vt 



[0 0 4 1] fip-fe, ±fS7 t -V^n>^ ; 7^>Xgtt, 
HK>«JEEVd^<gVi®^IC*5V^T, (Vg-Vs) 

[0042] tux, mz-textiM^G nzmi 
<DmmA)ixv lrfwmzn&t. m 1 cosily 
?>xmm7 a©jsMR i tn>r>tc it?«^$n 

•5CR«^-@^trJ:t)MOS (-5>^^Tr 1 ©v— 
X^flEVsfci, 0 3AIC^-T«t5C A^SSB^ 

A^n^ i ©sKft/vuxv i ©/'ui/x^je cy— h 
«jEv g ) c*fu ^rawtiinfc^fbt^o, mos 

>^^>7.g«, ±12 (2) SJrit), WS^fccfc? 

S3 Btt^-r«t'5»cj^»i/'?;uxv i <D&*>±tfir)m 



o 

... (2) 

[0043] gp-fe, «4»tcftioan*EiM©ft3&««fti 
p*jHfc&**s < & o , m%}$>\zm i ©fiiiiG 1 kep 

[0 0 4 4] COCitt. ffi©SKI!j/i;i^ IP^A^SSg 

^* 2 3*^A*sn, ^n^nsg2;&tfsg3© 

^3>yi7^>XlE]|^7 b&tf 7 c *jlL-T^2R^ 

^ 3 (Dfemmm g 2 g 3 \zwm ^n^2 #.z*si 3 



9 

(DmWVlXV 2R&V 3 lr^ViTt>[^#T*S. 

[0045] z<D£?iz, *&mm\z»zmiftGmmm 

rn^^^g^tu fri^ti^mm (r 

1, R2SOtR3) i3>r>t (CI, C2S.C/3) 
tfr*>teCRmft®&£MOS (Trl, 
Tr22Sl^Tr3) tTMSni-gl, 12X^3 
©nJ&a>^^>XlsJ8& (7a, 7b, 7c) 
?Z>£?\ZVrz<D-C, mWi^JlXVl, V2MV3© 10 

X tf- H (DfrtfTtfZ Z.t\ZfcZ>. 

[0 0 4 6] ^O^W^, ^^^;i^S^2F«q$rfiSIT 
*«*WMf©«*fi»**« (A>H'J>^V-5?) 

[0047] jjB£tiiB0!fcfli««mg&£«©£ 20 

[0 0 4 8] £©X^icfl!««ft1E££Ktt«, 041; 

i«*tt5*«, ^lC0Pj^n>y^^>^.lHl^7 a 
**» IfttTiR 1 iMOS h?>^^Tr 1 t^aMICflS 
HiSnTl^Sft, Sl2©Bl^n>^^>X[HlK7 b 
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